Abstract: Most studies on project-based aid effectiveness rely on subjective evaluation ratings to measure projects' performance. Using the example of drinking water projects, this study compares evaluation ratings to objective, quantitative project indicators based on water supply to better understand the drivers of evaluation ratings. We find that evaluation ratings are only weakly correlated with improvements in water supply. Whereas the water supply-based project indicators are best explained by project design variables, evaluation ratings put more weight on project management and implementation.
INTRODUCTION
Since the early years of development research, aid effectiveness has been hotly debated. Most research on aid effectiveness is undertaken at the macro-level (e.g. Dollar, 2004; Clemens et al., 2012; Collier & Dehn, 2001; Collier & Dollar, 2002; Roodman, 2007) or the micro-level.
1 Macroeconomic studies, focusing on the effect of aid and country characteristics on growth, somewhat faded from the spotlight in the last 10 years. Microeconomic studies, and particularly randomized *Correspondence to: Laura Metzger, ETH Zurich, Center for Development and Cooperation, Clausiusstrasse 37, 8092 Zurich, Switzerland. E-mail: laura.metzger@nadel.ethz.ch control trials, which study the social welfare impact of single aid interventions, gained in importance. The number of scientific microeconomic studies that are comparable across dependent and independent variables is still relatively small. Moreover, such studies do not allow for an analysis of the impact of country characteristics or project management variables. Cross-country studies on the effectiveness of (evaluated) aid projects can partly bridge this gap between macro-research and micro-research by simultaneously studying the influence of country-level and project-level factors on project performance (e.g. Kilby, 2000) . However, cross-country research on the effectiveness of project-based aid is still limited and focuses on World Bank (WB) aid (e.g. Denizer et al., 2013; Guillaumont & Laajaj, 2006; Isham & Kaufmann, 1999; Kilby, 2000) . 2 Most cross-country studies on project-based aid use ex-post evaluation ratings (Denizer et al., 2013; Dollar & Levine, 2005; Guillaumont & Laajaj, 2006) or economic rates of return (e.g. Isham et al., 1997; Isham & Kaufmann, 1999; Kilby, 2000) to measure project performance. Both indicators have drawbacks. Economic rates of return result from cost-benefit analyses and do not directly measure aid effectiveness.
3 Ex-post evaluation ratings are subjective assessments of the extent to which aid projects achieved their targeted development goals (Denizer et al., 2013) . Because evaluation ratings are subjective, their interpretability and comparability is limited. First, they are not standardized across donor organizations. Second, they may not even be comparable within an organization: evaluators follow common rules and guidelines, but are given flexibility in their rating decisions. 4 By aggregating projects from heterogeneous sectors, many studies further reduce the comparability and interpretability of the ratings. Moreover, because of the heterogeneity of different aid sectors, analyses on the drivers of project aid effectiveness can only include sector-unspecific project management variables.
Given these shortcomings, this study aims to better understand what evaluation ratings measure by comparing them to (more) objective project indicators. To achieve this goal, we concentrate on a single aid sector. Focusing on a single sector first allows us to define quantitative performance indicators. Second, it also allows us to use a larger set of projectrelated explanatory variables than previous studies: in addition to sector-unspecific project management variables, we use sector-specific project design variables, which are usually included in microeconomic Randomized Control Trial (RCT) studies. To our knowledge, this is the first study in the field to compare donor evaluation ratings with objective performance indicators and to use sector-specific project design characteristics as explanatory variables.
Our analysis is based on a representative sample of 150 drinking water projects that the German Development Bank (KfW), a large bilateral donor, financed on behalf of the German government. We chose water aid, first and importantly, because it offers clear quantitative project performance indicators. These indicators are applied to all KfW water projects (KfW, 2009a; KfW, 2009b) and could, in principle, be used for other donors' drinking water projects. Moreover, water aid was, and still is, a main activity of the German Development Cooperation. 5 In addition to KfW's evaluation ratings, we use two indicators that are crucial for measuring the performance of drinking water projects: (i) the relative change in water consumption in litres per capita and day and (ii) the relative change in the number of individuals with access to an improved water point between project appraisal (i.e. baseline) and evaluation. In accordance with KfW's results chain, 6 these water supply indicators capture the extent to which the immediate project goal-to provide a defined target population with a sufficient amount of safe drinking water-was achieved at the time of evaluation (KfW, 2009a; KfW, 2009b) . Improved drinking water supply is a necessary precondition for the overall welfare objective KfW targets: better health through reducing water-borne diseases. Given their relationship to the immediate and overall project goals, the supply indicators should be significantly positively correlated especially with the effectiveness evaluation rating, which measures the immediate project goal. The water supply indicators should further be important for measuring the performance of drinking water projects, because they conform to internationally agreed indicators. Target 7C of the Millennium Development Goals was measured by the 'proportion of population using an improved drinking water source'. The United Nation's Right to Water declaration demands that a nation's entire population has access to safe water and that each person is guaranteed a consumption of 50 to 100 L a day.
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Our main findings are the following. First, contrary to our hypothesis, we find a weak correlation between (overall and effectiveness) evaluation ratings and water supply indicators. Second, our results suggest that country characteristics and project management variables explain more of the variation in evaluation ratings, while project design variables explain more of the variation in water supply indicators. Third, we find that the same explanatory variables affect effectiveness ratings and water supply indicators differently, although they should conceptually be similar if not the same. This leads to different conclusions about what may drive increased aid effectiveness.
The rest of the paper is structured as follows. In Section 2, we review the relevant literature on project-based aid effectiveness. In Section 3, we present the data and the analysis approach. In Section 4, we present and discuss the results. Section 5 concludes. Robustness tests for our findings are provided in the Appendix.
LITERATURE REVIEW
Cross-sectional studies on project-based aid effectiveness can be roughly divided into two groups. Studies in the first group rely on country characteristics (Dollar & Levine, 2005; Dreher et al., 2013; Guillaumont & Laajaj, 2006; Isham et al., 1997; Isham & Kaufmann, 1999) . Studies in the second group add sector-unspecific project management variables to the set of country characteristics to explain project performance (Denizer et al., 2013; Dollar & Svensson, 2000 8 ; Kilby, 2000) . Except for Hemmer and Lorenz (2003) and Ivanova et al. (2001) , all studies focus on WB aid and measure project performance with ERR or evaluation ratings.
Studies in the first group can be briefly summarized as follows. According to Dollar and Levine (2005) and Isham et al. (1997) , good institutions (indicated by the rule of law, a pluralistic and free media, and civil and political rights) significantly raise the probability that a project is rated 'successful'. A complementary study by Dreher et al. (2013) examines if 'politically motivated aid', that is, aid that is allocated for political reasons and not partner country need, is less effective. They find that evaluation ratings are only negatively affected by politically motivated aid if the partner country is economically vulnerable. Otherwise, politically motivated aid does not significantly affect the evaluation ratings. According to Guillaumont and Laajaj (2006) , economic instability, approximated by the variability of a country's exports, significantly reduces the probability that a project is rated 'successful'. Moreover, they find that an increasing level of overall aid received by the partner country is negatively correlated with project success. The Hemmer and Lorenz (2003) study also underlines that economic stability affects evaluation ratings: a better macroeconomic environment, indicated by less inflation, a balanced budget and trade openness, is significantly positively correlated with project ratings.
Studies in the second group simultaneously consider country-level characteristics and sector-unspecific project management variables. Dollar and Svensson (2000) analyse the impact of programme preparation and supervision time and the number of conditions attached to a programme loan on project performance. They find that programme management variables explain little of the variation in the WB ratings. The quality of the local political economy, by contrast, has a significant impact on the success of structural adjustment programmes. Dollar and Svensson conclude that the WB has little influence on programme performance through monitoring and supervision if the partner country's environment is politically and economically risky. Similarly, Ivanova et al. (2001) find that the International Monetary Fund (IMF's) steering and management efforts have no significant effect on country programme outcomes. Political instability, political cohesion and the influence of political interest groups have a higher impact on programme success. Kilby (2000) investigates how supervision time affects the success of WB projects. In contrast to Dollar and Svensson (2000) and Ivanova et al. (2001) , who focus on macro-economic programmes, Kilby (2000) finds that additional supervision time, when invested early in the project management process, is significantly correlated with a better rating of projects. Denizer et al. (2013) consider a larger set of project management variables than previous studies. They find that early warning indicators issued by task managers to mark problematic projects are significantly negatively correlated with evaluation ratings. Project preparation and supervision costs are also significantly negatively correlated with the ratings, which contradict Kilby's (2000) results on supervision costs. Furthermore, Denizer et al. (2013) find that larger projects and projects with a longer implementation period get lower ratings. Last, the quality of the task manager is significantly positively correlated with project ratings. Last, they find that evaluation ratings are strongly positively correlated with Country Policy and Institutional Assessment scores. However, overall, they find that the explanatory power of country characteristics is fairly limited.
Many of the aforementioned studies explain a rather small share of the variation in ERR or evaluation ratings. Isham et al. (1997) , for example, attain unadjusted R 2 values between 0.02 and 0.18, the adjusted R 2 of the linear probability models of Dollar and Svensson (2000) lies between 0.15 and 0.28 and the unadjusted R 2 of the main regressions of Denizer et al. (2013) ranges between 13 and 16 per cent.
50 per cent of all projects. KfW uses a (by sector) stratified random sampling approach to draw a representative sample of the projects that are to be evaluated. The sampling procedure is monitored by an assessor who is external to FZE to ensure that no project is purposefully selected or excluded. Ten to fifteen per cent of yearly evaluations are commissioned to external consultants. The rest are carried out by KfW employees who were never involved in the management of the project they evaluate. The final evaluation report provides a qualitative assessment of project performance, supplemented with descriptive, quantitative data.
Our data set spans the years between 1965 and 2011. It is composed of 150 KfW drinking water projects, from 62 countries. The countries are listed in Table A1 in the Appendix. Out of the 272 drinking water projects that FZE evaluated between 1989 and 2011, we used those for which documentation was available. 9 The evaluation ratings (Section 3.2), water supply indicators (Section 3.3) and project-level covariates (Section 3.4) used in the analysis were manually extracted from a total of 300 project appraisal and evaluation reports.
10 A single report is, on average, about 50 pages. Project appraisal and evaluation reports are usually based on a one-week to two-week field trip to the project site. Desk reports are an exception.
Evaluation ratings
Prior to 2000, FZE assigned only overall project ratings. Between 2000 and 2006, it evaluated all projects with respect to their significance (equivalent to the OECD-DAC relevance criterion), efficiency, effectiveness and impact. Because the alignment of the evaluation criteria aligned with the OECD-DAC guidelines in 2006, projects have been evaluated with respect to five evaluation criteria: relevance, efficiency, effectiveness, impact and sustainability. Sustainability did not exist as a stand-alone criterion before 2006, but was treated as a cross-cutting issue.
The immediate goal of drinking water projects is to supply a defined target population with a sufficient amount of safe 11 drinking water, which is to be achieved, mainly, by investing in supply infrastructure. The extent to which the goal has been achieved is reflected in the effectiveness rating. The achievement of the immediate project goal is a necessary precondition for achieving the overall welfare objective captured by the impact rating: to improve the target population's health by reducing water-borne diseases. Ideally, improved drinking water supply and associated health benefits are sustained in the long-term. The sustainability rating indicates if a project meets this requirement. Furthermore, it is considered important that water suppliers cover the full costs of water provision through tariff revenues.
12 Full cost coverage, so the argument, guarantees the target group's long-term supply with improved drinking water (KfW, 2008) . The 9 We did not recover all reports. In the 1990s, KfW introduced a computer-based project management system, and a considerable number of reports were not digitalized. We investigated with the IT department if this happened for a particular reason, that is, whether we face a selection bias. This is apparently not the case.
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All information drawn from reports was explicitly stated in figures (including evaluation ratings). Subjective text interpretation was not necessary.
11
'Safe' means complying with World Health Organization guidelines.
12
Full costs comprise system operation and maintenance costs and (re)-investments cost in physical infrastructure (KfW, 2008) .
efficiency
13 rating reflects if cost coverage is achieved. The relevance criterion evaluates whether the project addressed the development priorities of the target group, the partner country and the German government.
14 Relevance, impact, effectiveness and efficiency are each rated on a scale of 1 (very successful) to 6 (project failed). Sustainability is rated on a scale of 1 (very good sustainability) to 4 (insufficient sustainability). Evaluators are supposed to rate the five sub-ratings separately and then combine them into an overall evaluation rating that ranges from 1 (very successful) to 6 (project failed). Similar to the WB's ratings, there are no predefined weights for the aggregation of the single criteria. To simplify the interpretation of the regressions coefficients (Section 4), we reversed the rating scale, such that 1 refers to project failed and 6 refers to very successful. The sub-ratings and the overall rating are explicitly stated in each evaluation report, in words and numbers. Subjective interpretations of the reports were not necessary.
Following previous studies, we measure project performance with the overall evaluation rating. In addition, we consider the effectiveness (sub)-rating, which measures the extent to which the immediate project goal has been achieved. KfW's results chain relates the effectiveness rating directly to the water supply indicators that we use for our analysis (Section 3.3): the change in water consumption per capita in litres per day and the change in number of project beneficiaries with access to an improved water source from project appraisal to project evaluation. Thus, the effectiveness rating and the water supply indicators measure the same concept. Given this close relationship, we focus our analysis on comparing the effectiveness rating with the water supply indicators. Data on the target group's health before and after an intervention are not available, so we do not separately analyse the impact and sustainability ratings.
Water supply indicators
The water supply indicators are constructed on the basis of quantitative data taken from appraisal and evaluation reports. Appraisal reports are prepared shortly before a project starts and contain two types of values: actual water supply levels at baseline (T 0 ) and targeted water supply levels to be achieved at the end of the project. Evaluation reports state the actual water supply levels at the time of evaluation (T 1 ). With this information at hand, we construct three water supply indicator categories as outlined in Table 1 .
In a first step, we investigate if evaluators distinguish between these three conceptually different categories by testing which category is most strongly correlated with the evaluation ratings, especially the effectiveness rating (Section 4 and Table 2 ). However, in our main analysis (Section 4 and Tables 3-5) , which compares what respectively drives evaluation ratings and water supply indicators, we focus on the change in water consumption and change in population with access to an improved water source. In our view, these quantitative indicators best reflect the performance of drinking water projects. The relative change in water supply between project start and end focuses on the benefits that the project generated for the target group. In contrast, the status quo of water supply at evaluation does not assess improvements and might be highly correlated with baseline values. Goal achievement indicates whether planning values have been met. Because of long-time planning horizons, planning values are often obsolete when the project is evaluated. Goal achievement hence measures the quality of project planning rather than project performance. Whereas KfW's project reports provide comprehensive project information, uncertainties about the precision of the water supply indicators remain. In case of limited data, project planners and evaluators sometimes approximate the values of the supply indicators (daily water consumption per capita in litres; number of target group individuals accessing an improved water point). However, planning and evaluation teams usually include engineers with long-standing (field) experience, trained in assessing the capacity of an installed water supply system with regard to the water quantity it produces and the population it serves. Hence, even if values might be noisy for certain projects, approximated water supply values should be within a reasonable range, and not be systematically biassed.
Data on chemical and/or microbiological drinking water quality are not available from the project reports. Hence, we cannot add water quality as an objective performance indicator (to be compared with the effectiveness ratings). We can only assess whether individuals have access to safe drinking water, not whether they consume chemically and microbiologically safe water. However, it is important to mention that at project finalization, the water quality of the source is tested and must be evaluated as safe. It is further important to note that the population-based supply indicator measures the number of targeted people that actually use a safe water source. Hence, quantitative supply indicators are more than a mere assessment of the physical infrastructure's functionality.
Explanatory variables
Country-level characteristics are represented by the following set of variables: GDP per capita indicates a country's development level; inflation indicates its macroeconomic 1502 L. Metzger and I. Guenther Table 2 . Correlation between water supply indicators and evaluation ratings DV: effectiveness rating DV: overall rating
(6)
Total water supply from safe technology in T See Table 1 for an overview of all project performance indicators and their definitions. lpcd, litres per capita per day.
Evaluation Ratings or Project Indicators? 1503 stability. We also include the absolute and squared value of bilateral aid per capita to test if total aid influences project outcomes. The cost of managing high aid volumes might be large and negatively affect the performance of single projects. For example, if administrative capacity is limited, an increasing number of projects might entail less time dedicated to the management, implementation and monitoring of each project. The variables are taken from the World Development Indicators (2013). We computed the yearly average of GDP per capita, bilateral aid per capita and inflation rate over the length of the project, that is, from its start to its evaluation. We also included a categorical variable from the UCDP/PRIO data set that indicates if an armed conflict took place between project start and evaluation. It is set to 1 if there was a minor conflict (25 to 999 battle-related deaths), set to 2 if there was a war (over 999 battle-related deaths) and 0 if there was no conflict. 15 The influence of a country's regime type on project performance is captured by the polity2 indicator, published by the Centre for Systemic Peace. 16 The indicator ranges from À9 to 10. Higher scores represent a more democratic regime. We use the polity2 value at project start. We further consider region-fixed effects for sub-Saharan Africa (poorest region) and the Middle East (region with highest water scarcity). We prefer region effects to country-fixed effects to save degrees of freedom. Our set of explanatory variables is an extension of the country characteristics used by Denizer et al. (2013 
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Project-level characteristics were extracted from project appraisal and evaluation reports. First, we compiled a list of what we call project management variables. As in previous studies, these variables are sector unspecific. Project size is indicated by total project costs (constant dollars). We also account for the partner country's share in total project costs, which may indicate the financial capacity of the partner country, and/or the policy relevance of drinking water issues. Furthermore, we consider project duration and the time in months that elapsed between project closure and evaluation. We also consider project phases. A project phase corresponds to a full-fledged project and is separately evaluated. Finally, the project planner's perceived risk of project failure (before project start) is captured by an ordinal variable ranging from 1 (low risk) to 4 (very high risk).
Besides project management variables, we consider project design variables that are specific to drinking water projects. To our knowledge, we are the first to simultaneously use project design variables, project management variables and country characteristics in a cross-sectional study on project-based aid effectiveness. We consider if the project was located in a rural or urban area and if a water user committee was put in place to operate and maintain the water supply system (this is often performed in rural project areas underserved with public services). Furthermore, we consider if support activities were undertaken to institutionally strengthen the water supplier. We also take into account if a hygiene campaign was part of the project activities. Hygiene campaigns are mainly integrated into rural projects, because the rural populations' knowledge about health-related advantages of safe water consumption is often insufficient. 17 We also consider which type of supply system is used to serve the target population: non-piped (hand pumps), mixed (piped and nonpiped) or piped system.
Another important variable is the local tariff that is charged per metre cubed of consumed water. 18 Given the relationship between tariffs and cost-coverage described earlier, and the alleged influence of cost coverage on project sustainability, this variable could positively affect the overall rating. However, higher tariffs can negatively affect consumption levels and access rates and therefore negatively affect the supply indicators and the effectiveness rating. Moreover, we add a dummy to indicate if wastewater treatment was part of the project. Wastewater treatment does not directly affect drinking water supply, but may have an indirect positive effect on it, especially in urban areas producing large wastewater quantities: treated wastewater affects the groundwater volume available for drinking water purification.
19 Last, a dummy accounts for a country's internal water resources. The data are taken from the FAO AQUASTAT databank.
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It should be noted that, although we use a more comprehensive set of project-level variables than previous comparable studies, the information is still too limited to concentrate the analysis on the question how project design and management drive the performance of drinking water projects. However, as indicated earlier, our research objective is 'only' to better understand what donor evaluation ratings imply and measure.
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Hygiene campaigns aim to sensitize the target population for choosing safe technologies (e.g. hand pumps) over unsafe sources (e.g. unprotected surface water). Moreover, they intend to instruct households how to transport, store and handle drinking water to prevent contamination with bacteria. 18 We have information on the tariff at two points in time: appraisal and evaluation, but more missing values at the time of appraisal. To not lose more observations for our already small sample, we use the tariff at evaluation.
Estimation approach
Our analysis consists of two parts. In the first part (Table 2) , we analyse the relationship between the ratings and the supply indicators by separately regressing the effectiveness and overall rating on the water supply indicators defined in Table 1 . Because the water supply indicators capture to what degree the immediate project goal was achieved, they should be significantly and positively correlated with both ratings. However, for the reasons discussed in Section 3.2, we expect that the supply indicators are more strongly correlated with the effectiveness rating and moreover hypothesize that they explain a very large share of its variation. We also test which water supply indicator category is weighted the most when evaluators assign a rating: the total supply levels at evaluation, the relative change in supply between baseline and evaluation or the goal achievement at evaluation.
In the second and main part of our analysis, we try to better understand what respectively drives evaluation ratings and water supply indicators. For the previously discussed reasons, we focus on comparing the effectiveness rating with the supply indicators. We separately regress the supply indicators and the ratings on our set of country-level and project-level characteristics (Table 3-5). Our hypothesis is that the explanatory variables affect the effectiveness rating and the water supply indicators in a very similar fashion. There should be fewer similarities between the water supply indicators and the overall rating, because the latter captures factors beyond water supply. Moreover, because they measure different concepts, we should observe differences between the overall and the effectiveness rating. Furthermore, we are interested in which set of explanatory variables best explains the variation in our dependent variables. This is an empirical question.
We work with a pooled cross-section of 150 water projects. Because our sample is composed of a randomly drawn sample of finalized projects, we can reasonably assume that our cross section is independently pooled. Because of missing data, especially for the baseline values of the water supply indicators, the sample size varies with the model specifications. It is mostly smaller than our full sample of 150 projects. We verified that the data is missing at random. Test statistics are available from the authors upon request. Nevertheless, the small sample size decreases the precision of the point estimates as standard errors become larger and confidence intervals widen. However, despite the small sample size our results are fairly robust to different specifications. The robustness tests are separately shown in the Appendix (Table A5 and As with previous studies in the field, our cross-sectional study is based on nonrandomized observational data that only allows for a before-after comparison of project indicators. Causal inference is only possible to a very limited extent. However, as we focus on comparing evaluation ratings with project indicators, endogeneity issues should be less severe than in studies seeking to identify what determines aid effectiveness. All regressions are estimated with ordinary least squares (OLS). 21 21 The results for the evaluation ratings do not change in sign and significance if estimated with an ordered logit. Hence, for easier comparison across regressions, we present the OLS estimation.
Evaluation Ratings or Project Indicators? 1507 Table 2 shows the correlation between the water supply indicators and both evaluation ratings. Columns (1) to (4) refer to the effectiveness rating. Columns (5) to (8) refer to the overall rating. The column pairs (1)/ (5), (2)/ (6) and (3)/ (7) respectively correspond to the (i) total water supply level at evaluation, (ii) change in water supply between appraisal (baseline) and evaluation and (iii) goal achievement at evaluation. The water consumption and population-based supply indicators appear in the same regression, because evaluators consider them simultaneously in the evaluation process. High collinearity between the explanatory variables is not an issue (Table A4 ). In columns (4) and (8), we combine the supply levels and the change in supply.
The squared terms of daily per capita safe water consumption and number of people with access to an improved water source in the regressions in columns (1), (4), (5) and (8) account for non-linear effects. KfW defines 'adequate' consumption levels for the target group, mainly depending on the project area characteristics and the supply system that is installed or rehabilitated. These consumption levels are based on a pre-defined scale, ranging from 20 L (rural area/non-piped system) to 180 L (urban area/piped system) per capita and day. Exceeding consumption targets can, in certain cases, negatively affect the ratings. For example, if 'excessive' water consumption results from systemic water losses, a project's effectiveness may be compromised. We indeed find non-linear effects: higher water consumption levels lead to a better rating, but only up to a certain point. A similar statement applies to the number of people in the target group accessing an improved water source.
Our results further indicate that the population-based indicators are more strongly correlated with the evaluation ratings, while water consumption indicators only weakly influence them. Consumption levels at evaluation are in some specifications significantly correlated with the ratings; relative changes in water consumption never have a significant influence on the ratings. Based on the results in Table 2 , we cannot say which supply indicator category has the strongest impact on the ratings. It seems that supply at evaluation and change in supply between project appraisal and evaluation are about equally important to evaluators, whereas goal achievement is less important. Moreover, we observe little difference between the effectiveness and the overall rating. The supply indicators affect both ratings in a similar way: the values of the coefficients are very close to each other. 22 Moreover, the adjusted R 2 values of the regressions based on effectiveness are low given that this rating should capture improvements in safe water supply. Hence, contrary to our hypothesis, water supply indicators are weakly correlated with, and explain little of the variation in the effectiveness rating. Apparently, evaluators do not attach high weight to information about water supply in assessing the achievement of the immediate project goal.
Next, we address the second and main part of our analysis. As stated earlier, we focus on the change in water consumption and the change in population with access to an improved source as dependent variables, because change scores reflect the impact of drinking water projects better than supply levels at evaluations and goal achievement. We separately regress the ratings and supply indicators on our three sets of explanatory variables: (a) 22 This holds when we restrict the sample in column (8) to the 54 observations in column (4). Results are available from the authors upon request. country characteristics (Table 3) , (b) project management characteristics (Table 4) and (c) project design characteristics (Table 5) . Table 3 shows that the occurrence of a conflict negatively affects both evaluation ratings, but has no significant influence the change in water supply over time. Similarly, a better political environment positively influences both ratings, whereas it hardly affects water supply (the negative correlation with the change in per capita consumption levels (column 1) disappears, once we add project-level variables to the regression (Table (A5)) . Furthermore, we observe that increasing levels of bilateral aid per capita are significantly negatively correlated with both ratings. 23 This result parallels the finding of Guillaumont and Laajaj (2006) that increasing levels of Official Development Assistance, measured in per cent of GDP, reduce a project's success probability. However, this does not apply to the supply indicators. The results suggest that a country's politicalinstitutional context influences the evaluation ratings but not the water supply indicators. On one hand, the political-institutional context may influence the overall project performance, which the more narrowly defined water supply indicators do not capture. That would explain the differences between the supply indicators and the overall rating, but not the differences between the supply indicators and the effectiveness rating. An alternative explanation might be that evaluators overestimate the influence of a country's political-institutional context, because this is often in the foreground of daily business operations.
Furthermore, we observe that a higher GDP per capita is positively correlated with the change in per capita consumption levels and negatively correlated with the change in population with access to an improved source. In (lower-income) middle-income countries, a relatively higher share of the population might already have access to safe water technologies, so substantial increases in the population served are more difficult to achieve. At the same time, water consumption levels may rise, even at higher income levels. As Table 3 shows, GDP per capita is not significantly correlated with the evaluation ratings. However, if we add the project-level variables to the regression, the correlation between GDP per capita and the overall rating is negative and significant (Table A5 , column 4). It could be that we observe a negative relationship with the overall rating, because the impact of a drinking water project is perceived to be higher in poorer countries.
A last important observation is that the country-level characteristics explain a very small share of the variation in project performance, as the low adjusted R 2 values indicate. This result might be specific to the drinking water sector, which is probably less directly affected by macroeconomic factors than other aid sectors such as micro-crediting. However, Guillaumont and Laajaj (2006) and Denizer et al. (2013) , who pool heterogeneous sectors, also find that country characteristics explain a small share of the variation in the WB ratings.
The results in Table 4 show that projects with longer-than-planned implementation periods tend to get a lower overall rating. Denizer et al. (2013) also find that longer implementation periods of WB projects lead to lower ratings. However, we use the difference between planned and actual implementation period. Denizer et al. (2013) use the implementation period. Hence, in our case it seems that 'bad' planning is penalized by a lower rating. This interpretation is misleading if unobserved project quality jointly determines project prolongation and lower ratings. In that case, the point estimate of 23 Aid squared turned out to be insignificant and was therefore excluded for the final specification.
Evaluation Ratings or Project Indicators? 1509 project duration would be biassed downwards. However, when we use water supply indicators as a measure of project performance, we do not find evidence that unplanned project prolongation leads to lower performance.
The rating-based regressions support another key result found in earlier studies: a high perceived risk of project failure is significantly negatively correlated with the ratings. Evaluators seem to be more likely to give lower ratings if a project was initially classified as risky. The risk variable is insignificant when project performance is measured with the water supply indicators. Another finding (partly) in line with previous work is that project costs are positively correlated with evaluation ratings (Denizer et al. (2013) find the opposite). Kilby (2000) suggests that this might be grounded in the fact that loans in 'well-established' sub-sectors are larger or because committed borrowing governments receive larger loans. We do not find a significant relationship between loan size and supply indicators. 24 The third phase of a project is the only project management variable that is significantly correlated with improvements in water supply. Possibly, later phases are more successful because of learning effects, or because only successful projects enter a subsequent phase.
Comparing columns 3 and 4 of Table 4 shows that the effectiveness and the overall rating are very similarly affected by the explanatory variables, although the two ratings measure different dimensions of project performance. In contrast, there are few similarities between the effectiveness rating and the water supply indicators, even though both should measure improvements in water supply. Last, the low adjusted R 2 values indicate that project management variables explain very little the variation in water supply indicators.
Turning to project design variables, Table 5 shows that the local tariff per cubic metre of consumed water is significantly positively correlated with both evaluation ratings. That a higher tariff leads to a better overall rating fits well with the claim that cost coverage through tariffs is vital for sustainable drinking water provision. However, as one would expect, a higher tariff is significantly negatively correlated with the change in the number of people accessing a safe water source. The difference in results between the overall rating and the supply indicators seems reasonable: in contrast to the overall rating, supply indicators do not capture concerns about sustainability. This argument does not hold for the effectiveness rating, which is also positively affected by higher tariffs. 25 Similarly, hygiene promotion has a significant positive impact on both water supply indicators. It seems that hygiene promotion successfully sensitizes the target groups to the benefits of safe drinking water consumption. The question is why this variable does not have a positive and significant effect on the evaluation ratings. Because there are presumably no concerns about sustainability, it is not clear why hygiene promotion should not positively affect the ratings. The reason might be that these 'accompanying' activities, as KfW calls them, are usually not considered during the evaluation process.
Furthermore, we find that working with a piped system reduces the effectiveness rating. Piped systems in developing countries are often characterized by systemic water losses. As mentioned earlier, these losses can negatively affect a project's sustainability, and the effectiveness rating seems to capture that. In contrast, the having a piped system in place 24 When we include the baseline values in the regression, we find mixed evidence on the relationship between project size and water supply indicators: project size is significantly positively correlated with the change in the number of people accessing a safe source, but again not significantly correlated with the change in consumption levels. See Table A6 in the Appendix.
is significantly positively correlated with the change in per capita safe water consumption. This supports the finding from micro-level research that water consumption levels only increase significantly with piped water systems (e.g. Devoto et al., 2013; WHO, 2003) .
Finally, and in line with Table 3 and 4, the explanatory variables affect both evaluation ratings similarly, despite the fact that the overall rating should provide a more comprehensive evaluation of the project (including its efficiency, impact, sustainability and relevance) than the effectiveness rating. The adjusted R 2 values in column (3) and (4) show that project design variables explain very little of the variation in the evaluation ratings.
To conclude, our results suggest several things. First, in some cases, we find parallels between the effectiveness rating and the supply indicators. However, we also find important differences, as the coefficients for the tariff and for hygiene promotion illustrate. The positive relationship between tariffs and both evaluation ratings is likely grounded in KfW's idea of a good project, namely, that a water project is sustainable when water provision costs are covered through tariffs (not subsidies). However, the water supply indicators show that higher tariffs are associated with lower consumption levels, which may negatively affect the improvement of the supply situation and hence the health impact of a project. These differences are problematic when policy recommendations on how to improve the design of drinking water projects are to be given. Second, that we failed to observe noticeable differences between the effectiveness and the overall evaluation rating strongly suggests that they are co-determined. A possible explanation is that evaluators first decide on the overall rating and then assign the sub-ratings. This in turn suggests that the sub-ratings do not measure what they are supposed to measure. Table 6 shows how much of the variance in each performance indicator is respectively explained by country characteristics, project management characteristics and project design characteristics. For each indicator, the comparisons across variable sets are based on the same sample size. Based on the adjusted R 2 , we conclude that evaluation ratings are mostly affected by country characteristics (effectiveness rating) and project management (overall rating) variables, whereas both water supply indicators are best explained by project design variables.
DISCUSSION AND CONCLUSION
On the basis of 150 drinking water projects financed by the German government, we aimed to better understand the drivers of evaluation ratings. To answer this question, we focused on a single aid sector, which allowed us to compare subjective evaluation ratings with First, contrary to our hypothesis, we find that the water supply indicators are only weakly correlated with the effectiveness rating. Second, country characteristics and project management variables best explain the variation in the evaluation ratings, while project design variables best explain the variation in the change in water supply. Country characteristics and project management variables are probably more important for the ratings, because evaluators put more weight on a country's institutional-political context, and the implementation process itself than on project design. Third, we find differences in how evaluation ratings and supply indicators are affected by the explanatory variables. As regards the overall rating, the differences can be (partly) explained with the fact that the overall rating measures factors beyond water supply. However, this explanation does not apply to the effectiveness rating, which should be very similar to the supply indicators. A possible explanation for this discrepancy is that the effectiveness rating is not autonomous, but (co)-determined by the overall rating. Hence, we would have to give different policy recommendations to improve the effectiveness of drinking water projects, depending on the performance measure we use. Our results suggest that, where possible, donors should use objective project performance indicators in addition to subjective ratings, to increase the transparency and accuracy of donor-led project evaluation and of cross-sectional studies on project aid. Ideally, the results of studies on project-based aid that use observational data could be compared with the results of micro-level studies (RCTs) that use experimental data. Such comparisons can facilitate the validation of research findings on the same topic across different methods and may help closing the 'micro-macro gap' in the aid effectiveness debate.
Last, it is important to emphasize the limitations of our study. Despite the fact that we use a larger set of project-level variables than previous studies in the field, the explanatory power of our models is low. Moreover, our data is too limited to give an in-depth answer to the question of how country characteristics, donor performance and project design drive the effectiveness of project-based aid. In order to be able to do such analyses (and improve studies like this one), donors need to collect, store and publish (more) data suited for a systematic quantitative analysis. Evaluation Ratings or Project Indicators? 1515 Table A3 . Correlation between Sub-ratings and overall evaluation rating DV: Overall Evaluation Rating denotes significance at the 1 (5) (10) per cent level. The dependent variable is a rating scale ranging from 1 ("project failed") to 6
("very successful"). Table A2 . shows that each sub-rating (effectiveness, efficiency, impact, relevance and sustainability) is, as expected, significantly positively correlated with the overall rating. The better a project performed in any of the areas captured by the single ratings, the higher the overall rating. In the regression presented in column (6) we consider the sub-ratings simultaneously. Sustainability is excluded, because the number of observations would otherwise be reduced to 32. We observe that the size of the coefficients of the sub-ratings reduces, which shows that they are highly correlated. Relevance turned insignificant, which implies that the relevance sub-rating is not correlated with the overall ratings. KfW aligned its evaluation criteria with the OECD/DAC criteria in 2006. It is therefore interesting to examine how the relative sub-ratings' influence on the overall rating changed after this date. Using a Chow test, we analyse if the regression coefficients in column (6) are the same before and after 2006, or if the revision of the criteria evoked a structural change in the evaluation system. We do not find evidence for a structural break: the value of the F-statistic (1.997) is smaller than the critical value (3.268). Hence we cannot reject the null hypothesis of "no structural break". This result is plausible, since the alignment with the OECD/DAC criteria did not lead to a major revision of KfW's evaluation criteria, at least in the drinking water sector. It rather extended them by giving sustainability the status of a stand-alone criterion. Moreover, the quantitative and qualitative indicators on which KfW is relying to assess the performance of drinking water aid projects, and which enter the ratings, did not change after 2006. Note. **denotes significance at the 5 per cent level or less.
See Table 1 for an overview of the dependent variables and their definitions.
Evaluation Ratings or Project Indicators? 1517 See Table 1 for an overview of all project performance indicators and their definitions. 1520 L. Metzger and I. Guenther 
